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INTRODUCTION 


The  development  of  simple,  direct,  and  sensitive  chemical  test*  for  tha  detec¬ 
tion  of  V-agents  ia  both  liquid  and  aerosol  forme  is  the  mala  objective  of  this  project. 
Other  objectives  Include  the  development  of  methods  for  the  detection  of  V-  and 
G -agents,  or  their  degradation  prodi'ts,  in  the  presence  of  doc ontam lasting  agents 
of  the  active-halogen  type. 

This  ia  the  Eleventh  Monthly  Progress  Report  on  this  project  and  summarises 
the  work  completed  during  the  period  March  1  to  March  31,  1937.  Included  ure 
results  on  the  detection  of  V -agents  by  means  of  Mlchlsr's  ketone  oximes. 

Dr  agenda  rfl's  reagent,  qviaone  oximes,  and  halegenated  qulnones.  Further  attempts 
to  use  acid  indicators,  namely  Congo  red,  for  the  detection  of  V-  and  G-agsata,  or 
their  degradation  products  in  the  presence  of  dec  ant  am  inants  are  alto  reported. 

A  proposed  courts  of  study  on  the  detection  of  V-agents  through  their  thlcno 
functions  by  the  use  of  trtrasolium  resgents  is  outlined. 
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SUMMARY 


Th*  development  of  detector  pap*/*  and  crayons  ba*«d  on  Mlchler's  ketone 
oxim*  (MMK-O)  reagent  system*  *u  continued.  Attempt*  to  u«*  aromatic  and  all* 
phatlc  mercaptan*  to  protect  MMK-O  and  EMK-O*  against  the  deteriorative  action  Of 
light  were  unsuccessful.  The  concentration  of  alnc  thiocy  mat*  in  MMK-O  crayon* 
greatly  influenced  the  sensitivity  of  the  crayon  toward  EA-1701.  The  reagent* 
2-dimsthyMminoacttopfeenowe  oxime  and  the  sodium  salt  of  l*onltro*o~4-dim*thyl- 
amtnoacetophanone  did  act  tic*  much  promise  a*  reagent*  for  V-ageata,  but  formed 
a  ba*i*  for  new  oxime  reagent*. 

Investigation  of  Oragendorff'*  reagent  aa  a  mean*  for  detecting  V -agent*  through 
their  amine  function  included  studies  on  crayon  formulation*,  reagent  variation*,  and 
analysis  of  a  color  body  from  a  modified  Oragendorff  reagent.  Crayon*  that  were 
prepared  from  a  modified  Dragendorff'e  reagent  powder  formulated  according  to  ACC 
direction*  war#  tan  and  left  mark*  on  paper  that  became  black  upon  storing  at  6>*C. 
Freshly  formed  mark*  gave  a  distinct  orange  test  color  with  EA-1701  pin*  water,  but 
the  aged  marks  developed  only  a  very  faint  orange  colo-  with  this  agent.  Numerous 
variations  were  mad*  in  the  ACC  modeled  Oragendorff  system,  and  the  formulation 
that  rave  the  most  encouraging  results  with  regard*  to  activity  and  stability  con¬ 
tained  bismuth  oxychloride,  metaphospborlc  acid,  calcium  chloride,  and  potassium 
iodide.  This  system  give  light  tan  crayons  that  gave  a  bright  rsd  test  color  with 
EA-1701.  Mt  rks  from  these  crayons  turned  orange  brown  at  room  temperature  with 
no  apparent  loss  Of  activity.  The  mark*  darkened  on  storage  *t  65*C.  and  after  thU 
trer  tment  only  gave  specks  of  red  color  with  agent.  Analysis  of  a  color  body  isolated 
from  the  reaction  of  th*  modified  Dragendorff's  reagent  and  tri-n-butyLamine  Indicated 
that  appraciabl*  quantities  of  chloride  are  present  along  with  th*  iodide. 

Three  analogues  of  qxinoaemonoxlm*  (4-nitrosophenol)  were  examined  in  th* 
conversion  of  qulnone  oximes  to  intensely  colored  Indophenolt  by  the  action  of  acyl- 
atlng  agente  and  phenols.  Apparently,  only  strong  acylatlng  agents,  toeba*  benasn* 
suUonyl  chloride,  are  eapcbls  of  effecting  the  Interaction  of  qulnone  oxime*  and 
phenols.  Loss  active  acylating  agents,  such  as  diethyl  ethanephosphonate  (DEEP) 
and  EA-1701  are  Ineffective  in  this  reaction.  Metal  silts  that  normally  enhance  th* 
action  of  acylating  agents  upon  Mlchlsr’s  ketone  oximes  did  not  duplicate  this  activation 
in  the  reactions  of  quinoee  oxime*  with  OEEF  and  EA-1701. 

Additional  work  on  th*  us*  of  Congo  red  acid  indicator  for  th*  detection  of  V-  or 
C-agents,  or  their  degradation  products,  In  the  pretence  of  decontaminating  agent* 
failed  to  show  promise.  Oher  detection  systems  are  being  sought.  Presently, 
tetraxolium  salts,  pirtiiaiarly  2-f4  -IodophenyI)-)-(4-nitrophenyl)  tetraiolium  chloride 
and  Z-(  5-methylthiaxol-2-yl)-J,  5 -diphenyl tetraxolium  bromide,  are  being  considered. 


•Cfhjrl  hoimbfu*  of  UU.hke'1 
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Detection  of  V-Agant* 

Mlchlar'a  jhww  Odaw 

Stability  of  Teat  Piwn  and  Crayon*.  Previous  attempt*  to  atabllia*  Mlchlar'a 
k*ton«  oxime*  by  imui  of  anuoxidanU  and  frae-radieal  chain  tormlnator*  hav*  In* 
eluded  tearing  of  a  vida  variety  cl  phonal*  and  aromatic  amino*  a*  well  a*  cortaln  In* 
organic  salt*.  Kootnr,  a  patent  rocontly  tooued  to  A.  L,  Llnch**  claim*  that  aro* 
matlc  mercaptan*  *tabUlx*  aromatic  amino*  again*!  atmoopharlc  oxidation.  Although 
the  deterioration  of  UMX-O  and  EMK-O  ia  believed  to  reault  from  photo-induced  oxida¬ 
tion  neverthaleaa,  U  appeared  of  latereet  to  attempt  the  uae  of  aromatic  and  aliphatic 
mercaptan*  for  the  stabilisation  of  Mlchlar'a  he  tone  oxime*.  Preliminary  evaluation 
of  thle  approach  era*  thaa  made  by  examining  the  effect  of  several  widely  different, 
mercapto  compound  e  open  the  attbiltty  of  EMK-O  test  pa  para  to  fluoreocent  light.  The 
compound*  that  were  evaluated  are  lteted  below: 

2-Naphthalenathlol  ■ 

2-Mercaptohenaolc  acid 

1- Merraptohenxothia*ol* 

'  2-tfe  rcaptobensothiaxole 

2- hfercaptothiaaollne 
Mereaptoeucclnic  acid 
Thlodiglycoiic  acid 

The  teat  paper*  were  prepared  by  wetting  filter  paper  dlaca  (Whatman  No.  2)  In 
duplicate  with  an  acetone  eolation  containing  I  per  cant  EMK-O  and  0.2  per  cent  mer* 
captr  compound.  One  act  of  paper*  was  expoaad  to  fluoreacant  light***,  wharaaa  the 
other  aat  of  paper*  waa  stored  In  the  dark  for  reference.  None  of  the  mercapto  com* 
pounde  that  were  evaluated  gave  eatlafactory  etablllaatlon  of  EMK-O  papere.  In  fact, 
except  for  2  -naphtha!  owe  thiol,  addition  of  thio  compound*  cauaad  EMK-O  paper*  to 
turn  bright  yellow  a a  compared  to  pale  yeltow  for  the  controt  paper  upon  exposure  to 
light.  The  naphthalene  thiol -EMK-O  paper*,  however,  did  not  dlacolor  any  more  than 
the  coutrol  paper  in  light,  and  remained  white  In  the  dark  as  compared  to  pale  yellow 
for  the  control,  la  apite  of  thla  apparently  aupcrficial  improvement,  It  aeemad  da- 
alrable  to  evxloate  the  stabilisation  effect  of  2-naphthalanathlol  on  crayon*  before 


m>.  ortgiul  mm  rmrertmt  m  I mUi  UhcMUcy  IUcoi*  feolu  Hat.  12*11.  12KU.  an*  UOtl 
«tl.l.  hue  *.  in,  I»1.  JOy  M.  m*. 

“"Th*  Iigkki  wan  cottjuri  *4  nm  Q-««a  cool  light  finorcrrat  bulb*  pUced  ipptvilmitdp  12  Inch**  from  dw  M  piped, 
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discontinuing  the  tsuntMtiM  of  mercaptan*  aa  light  atabUlaara  for  Mlchlor'a  katono 
oxime*. 

Tha  crayon*  that  ware  formulated  for  the  evaluation  of  2-naphthatanethlol  aa  a 
potential  stabilise*  war*  baaed  on  MMK-O,  alnc  ihlocysn-.ta,  and  chalk  aa  previoualy 
need  la  tha  atudiea  on  antioxidant*.  A  detailed  daacrlptlon  ot  tha  preparation  of  aucb 
crayona  1*  presented  In  tha  Appendix  of  thla  report.  Teat  paper*  conaletlng  of  filter 
paper  atreaked  with  mark*  from  MMK-O  crayona  containing  2-naphthalenethlol,  with 
and  without  alnc  thiocyanate,  appeared  to  dtacolor  a*  badly  aa  the  control*  during  ax- 
poaura  to  fluoraacant  light  for  24  hour*.  The  thiol  decraaaad  perceptibly  the  ac¬ 
tivity  of  tha  MMK-O  crayon  atraaka  toward  1  par  cent  EA-1701  in  bensan*. 

Only  a  faw  of  tha  compound*  mantionad  by  Linch  war*  triad  in  tha**  experi¬ 
ment*,  but  It  1*  unlikely  that  a  mor*  thorough  aaarch  of  marcapto  compound*  would 
aolva  tha  light  atahillty  problem  of  Micblar'a  ketone  oxlmaa.  It  now  appears  that  thw 
photoaenaitivlty  of  MMK-O  and  related  oxlmaa  might  beat  be  diminished  through  struc¬ 
tural  variation*  within  tha  oxim*  reagents.  ’rhla  factor  i*  being  conaldered  In  tha  cur¬ 
rant  aynthaaaa  of  Mlchlar'a  ketone  analogues, 

MMK-O  Crayon  formulation  Studies.  Through  apectrophotometric  atudiea  it  waa 
found  that  the  rat*  of  color  formation  in  systems  consisting  of  EMK-O,  alnc  thiocy¬ 
anate,  and  p-toluenesulfonyl  chloride  ia  dependent  primarily  on  the  concentration  of 
oxime  and  aulfonyl  chloride.  Variation*  In  their  concentration  caused  proportional 
change*  la  tha  rat*  of  color  formation.  However,  variations  In  the  concentration  of 
alnc  thiocyanate  influenced  lee*  significantly  tha  color  reaction.  Although  thla  klnatte 
study  wa*  still  la  tha  preliminary  stages,  U  was  of  Interest  to  establish  whether  or  not 
aome  of  these  relationship*  held  in  crayon  ayetema.  .  Hence,  crayona  that  contained 
MMK-O  and  xlnc  thiocyanate  la  varying  molecular  ratios  were  formulated  and  tested 
on  benxene  eolutions  of  EA-1701.  The  results  of  these  teat*  seemed  to  agree  with  tha 
result*  of  the  kinetic  studies  in  that  the  activity  of  the  crayon  showed  a  greater  depend¬ 
ency  upon  the  content  of  MMK-O  than  upon  the  content  of  xlnc  thiocyanate.  However, 
sine  thiocyanate  wa*  vitally  aeceaaary  for  reaction*  with  EA-1701;  no  color  reaction 
was  obtained  in  ita  abaanca. 


New  MMK-O  Analogue*.  •  It  wa*  indicated  In  the  Tenth  Monthly  Progress  Report' 
that  simple  analogues  ot  MMK-O,  namely  4-d!methylamlnoben:aldehyd*  oxime  (anti)  and 
4-dlmethylamLnoacetophenon*  oxime,  did  not  glv*  striking  color  reaction*  with  acyl- 
atlng,  suKonatlng  and  phoephorylatlng  agents.  Including  EA-1701,  even  In  the  presence 
of  sine  thiocyanate  or  mercuric  thiocyanate.  However,  In  an  effort  to  establish  a 
sound  basis  of  approach  In  the  development  of  new  oxime  reagents,  the  simple  analogues 
2-dlmethylaminoacetophenone  oxime  and  the  sodium  salt  of  i*onicroto-4-dlmethyl- 
amlnoacetophenone  were  prepared  and  examined.  These  model  compounds  showed 
little  promise  aa  reagent*  for  the  detection  of  G-  and  V-agents,  but  their  apparent  light 
stability  enhanced  the  Interest  In  tha  ortho  analog  of  MMK-O  (I),  and  the  DIA-MMK-O 
hybrid  (II)  that  are  now  being  ayntheeixed. 
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Dragendorff'*  Reagent 
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A  •  ample  of  modified  Dragsndorff '*  reagent  powder  that  wae  prepared  according 
to  the  direction*  of  B.  Fromm,  Army  Chemical  Center,  wal  pr«  j*ed  Into  e. ayooe. 
Thee*  crayon*  were  tea  colored  and  left  tan  mark*  on  paper,  which  darkened  to  a  deep 
orange-brown  within  a  few  week*  at  room  temperature,  but  etUl  gave  an  orange  teat 
color  with  a  1  per  cent  eolutlon  of  EA-1701  in  the  pretence  of  water.  After  acceler¬ 
ated  aging  for  2  week*  at  iJ'C,  both  the  crayon  and  marked  filter  paper  had  turned 
black  and  developed  only  a  very  faint  orange  color  with  V-agent. 


Variation*  wero  made  In  the  compoeltton  of  the  modified  Dragendorff'*  reagent 
In  an  attempt  to  improve  Ita  etabllUy,  teat  color,  and  water  requirement.  By  re¬ 
placing  the  blemuth  oxychloride  with  an  equivalent  amount  of  bismuth  In  the  form  of 
blamuth  trichloride  a  dull  gray  powder  was  obtained  that  gave  a  black,  metallic  appear¬ 
ing  crayon.  Although  moistened  marks  from  this  crayon  became  orange  when  treated 
with  EA- 173 1,  the  black  background  mad*  the  orange  color  difficult  to  see.  In  addi¬ 
tion,  crayon  marked  papers  that  were  stored  'or  2  week*  at  M'C.  developed  only  a 
fleeting  orange  color.  A  further  variation  of  the  modified  Dragendorff'*  reagent  was 
the  us*  of  bismuth  trl'odlde  as  the  source  of  bismuth.  This  formulation,  too,  produced 
a  shiny  black  crayon  that  gave  difficultly  distinguishable  test*  with  EA-1701.  Marks 
fwm  this  crayon  after  storage  for  2  week*  at  room  temperature,  or  at  6S*C. ,  were 
Insensitive  to  EA-1701,  but  the  addition  of  acid  reactivated  the  marks.  Substitution  of 
sodium  chloride  for  the  calcium  chloride  gave  a  tan  powder  and  a  gray  crayon  that 
responded  readily  to  V-agent  initially,  but  sluggishly  after  2  weeks  at  room  tempera¬ 
ture  or  65  *C. 


.  The  elimination  of  metaphosphorlc  acid,  and  the  substitution  of  bismuth  tri¬ 
chloride  for  bismuth  oxychloride  led  to  a  light  tan  powder  and  a  biownishrblack  crayon. 
Test  papers  freshly  prepared  from  such  a  crayon  gave  a  bright  red  test  color  with 
EA-1701  In  the  presence  of  water.  However,  after  2  weeks'  storag*  at  room  tempera¬ 
ture  these  paper*  only  gave  a  speckled  red  color  with  V-agent,  and  after  2  week*  at 
65*C.  they  were  inactive. 


The  uae  of  potaesl  im  iodide  a*  the  eource  of  iodide,  in  place  of  the  cadmium 
Iodide  that  te  required  In  the  original  modified  formulation,  gave  a  white  powder  and  a 
white  crayon.  Teat  paper*  made  from  these  craron*  slowly  dsvstoped  an  orangs  color 
with  solution*  of  EA-1701  and  water.  The  activity  of  these  paper*  was  unchanged  by 
storage  at  room  temperature  for  2  weeks,  but  wss  diminished  considerably  by  storage 
at  65*C.,  even  though  the  papers  did  not  darken.  Sine*  the  potassium  todlds  seemsd 
to  provide  s  stable  source  of  Iodide,  a  formulation  with  a  tenfold  Increase  la  the 
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amount  of  potaaelum  Iodide  was  next  mmlixf.  The  powder  and  the  resulting  crayon 
thus  obtained  wara  light  tan,  and  format*  marka  1'iat  gave  a  bright  rod  color  with 
CA-I70I  ptu*. water,  Altar  2  weeks  at  room  temperature  tha  taat  marka  had  turned 
orange  brown  but  etfl  gava  a  bright  rad  color  with  aaanti  howavar,  altar  l  weeks  at 
6)'C,  tha  marka  Had  darkanad  and  only  gava  a  apotty  rad  cotor  with  agent. 

Nona  of  tha  above  vartationa  of  tha  modified  Dragendorft'a  formulation  gava  a 
stable  raagant.  Howavar,  tha  rad  taat  color  obtained  with  tha  formulation  containing 
potassium  lodlda  appaara  to  ba  an  Improvement  over  the  orange  taat  color  of  the  orlgi- 
nal  modified  reagent.  Hence,  further  investigation  of  tha  potaaelum  lodlda  formula¬ 
tion  will  ba  made  with  attention  cantared  on  recant  ftndlnga  of  B.  Fromm,  Army 
Chemical  Canter,  that  tha  modified  Oragendorff'a  raagant  la  atablllaed  by  certain  carbo- 
hydratea.  Poaaibly,  tha  preeence  of  aorna  material  luch  aa  augara  or  atarch  will  atabl- 
lisa  tha  potaaelum  iodide  formulation  and  It  w'U  etU'  retain  the  etrlklng  cotor  change, 

Tha  color  body  derived  f.’um  tha  reaction  of  modified  Oragendorff'a  reagent  with 
amlnea  differs  from  the  bismuth  irilodida-amln*  salt*  previously  characterized.  Pre¬ 
liminary  anslyala  cf  a  colored  product*  leola'ed  from  the  reaction  of  trl-n-butylamln* 
and  the  modified  Oragendorff'e  reagent  Indicated  that  the  specimen  did  not  contain 
cadmium,  but  may  contain  appreciable  quartltlea  of  chlorine  in  addition  to  iodlna.  In¬ 
sufficient  amount*  of  sample  preventsd  specific  anmlyela  of  each  of  fho  halogen  conatlto.- 
enta.  Attempt*  have  been  made  to  duplicate  the  ACC  preparation  to  provide  sufficient 
sample  for  complete  analysis,  but  none  of  these  have  yielded  a  product  suitable  frr 
analysis. 

•  ■  • 

Spectroscopic  and  elemental  analysis  are  also  being  obtained  on  the  modified 
Oragendorff'e  reagent.  Both  the  aqueous  solution  and  the  Insoluble  precipitate  are  being 
analysed  to  d#*«»mine  their  composition. 


Quinone  Oximes 

Preliminary  examination  of  quinone  monoxlme  for  the  detection  of  V-  and  G-agente 
gave  encouraging  results  with  bensenetulfonyl  chloride  but  not  with  EA-1701.  The  pro¬ 
posed  test  is  based  on  the  fact  that  aryleulfonates  of  quinone  monoxlmee  readily  react 
with  phenol*  In  pyridine  eolutlone  to  form  Intensely  colored  Indophenole**,  Since  mer¬ 
curic  bromide  and  sine  thlocyanata  accelerated  the  reaction  with  benxeaesulfonyl 
chloride  it  seemed  desirable  to  pursue  this  approach.  For  this  evaluation  the  quinone 
oxime*  shown  below  were  reacted  with  benaeneaulfonyl  chloride,  benzoyl  chloride,  and 
dlethylethane  phosphorate  la  aolution*  of  pyridine  with  and  without  phenol, 

Quinone  Monoxlme  (Sodium  salt  of  p-nltroeophenol) 

Z-Hydroxyqulnone  monoxlme  (Sodium  tall  of  nltroeoresorcinol) 


*S.;bmlue*  by  the  Amy  On-mtc.t  O tie. 
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2-Methyl-S-tsopropylqulnooe  monoxlm#  (Nltrosethymol) 

4-Mtthoryl,  2-qulaonemooox Ims  (S-methoxy-2-nltroeophanol) 

Since  2-meth,l-i-iso|>rcpyl<julnon#  monoxlm*  showed  the  moil  promt**  lit  thee#  ta*t*, 
th*  effect  of  th#  mircurc  bromtd*  ud  tine  thiocyanate  salt*.  ••  wall  a*  potassium 
cyanide,  on  it*  reactions  wt;h  th*  ium  acylatlng  ag«nt*  was  examined.  Only  bensena- 
•uifonyt  chloride  con«l*:*nUy  Ud  to  intensely  colored  product*:  b«nsoyl  eWorld*  »u 
much  !•••  •((•ctlv*  mod  dlethylethan*  phosphonat#  wa*  ineffective.  A  few  spot  t«*ta, 
using  1  p*r  cant  EA-17C1  la  banaas*  a*  acylatlng  agent,  did  rot  *how  promt**.  Appar¬ 
ently,  the  coavaraloa  of  qulnon*  oalmaa  to  Indophanol*  through  iha  action  of  acylatlng 
aganta  la  limited  to  atroog  acylatlng  agaata.  Kanes,  th*  test  would  aot  appear  to  be 
appllcabt*  (or  the  detection  of  V-aganta,  alncs  auch  agent*  normally  behave  aa  weak 
acylatlng  agent*.  Further  work  oa  this  phase  of  the  program  will  be  discontinued  un- 
la<*  an  attractive  modification  of  the  reaction  la  found. 


Detection  of  V-  and  G-Agente  In  the  • 

Presence  of  Dec  outrun  Instlng  Agent* 

Acid  Indicator! 

Cong«  Red.  Of  the  acid  Indicators  tested  for  color  reactions  with  EA-170I  la 
the  presence  of  sine  oxide  and  dacontaminatlng  agent*,  Congo  red  appeared  to  show  th# 
moat  promt**.  To  further  examine  It*  possibilities  mixture*  of  Congo  rad  war*  made 
with  CC-2  (an  N-chloro-substitut«d  diphenyl  urea)  and  CC-3*  (a  1C  per  cent  sine  oxide - 
stabilised  CC-2)  at  levels  of  1  par  cent  and  0. 1  par  cent  Congo  rad  by  grinding  th* 
powders  together  In  a  mortar.  A  purple  color  slowly  developed  In  both'of  the  mixtures 
of  Congo  red  and  CC-3,  and  the  1  per  cant  mixture  of  Congo  red  and  CC-2.  This  pur¬ 
ple  color  appeared  to  reach  a  maximum  la  about  1  week  wbea  th*  samples  war*  stored 
In  th*  dark  at  room  temperature.  Only  th*  0. 1  per  cent  mixture  of  Congo  red  and 
CC-2  failed  to  develop  this  purple  color.  In  fact,  the  pink  color  of  the  mixture 
appeared  to  fade,  possibly  through  reaction  of  tbs  cWorlnatlng  agent  with  the  Congo 
red.  In  teite  with  these  materials  thre*  drop*  of  1  per  cent  EA- 1701  In  ethyl  alcohol 
or  benaene  war*  added  te  5  to  10  milligram*  of  th*  solids  contained  In  small  test  tubs*. 
The  bensene  solution  of  EA -1701  changed  the  color  of  the  solid*  to  r*ddl*h  purpl# 
at'nilar  to  th*  color  formed  during  th*  storage  of  the  powder*  coetalnlng  1  per  cent  of 
Congo  rod  and  CC-2  or  CC-).  Th*  alcohol  solution  of  V-agent  produced  a  alight  pur¬ 
ple  color  In  th#  1  per  cent  Congo  red-CC-3  mixture,  but  a  yellow  cotor  in  th*  I  per 
cent  Cmgc  red-CC-2  mixture.  The  solution*  of  V-agent,  however,  bleached  the  plnX 
color  of  the  0.  1  per  cent  Congo  red  mixtures.  This  action  required  1  hour  In  the  case 
of  the  alcoholic  solution  and  3  to  4  hour*  In  the  case  of  th*  bensene  solution. 

Thee*  teste  Indicate  that  CC-2  and  CC-3  Interact  with  Congo  red  to  destroy  Its 
acld-bae*  Indicating  properties.  Also,  it  appesrs  that  snough  acid  la  produced  by  CC-2 
or  CC-3  to  give  a  false  positive  test.  Therefore,  at  this  time.  It  would  appear  that  th* 
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us*  of  mM  Indicators  for  the  detection  of  V-  or  G-ag*at  in  the  presence  of  a  decon-  - 
laminating  agant  doaa  not  hold  much  promt ••  of  toccata. 


Oxidation- Reduction  Indicators 

TetrasoHum  Compound!.  Tha  promising  raaults  of  preliminary  taata  oa 
EA-1701  using  reduction  indicators  such  aa  trlphanyltatraaolium  chloride  or  1,  V- 
(),  J’-dlmethoxy-f,  4'-biph*nyl*ne)bl*  (2,  S-diphanyltetraaollum  chloride]  {blue 
tatrasollum)  prompted  a  literature  check  on  the  properties  of  tetraaolium  salts. 
Apparently,  tetraaolium  compounds  have  been  intensively  studied  only  in  recent  years, 
yet  many  compounds  have  been  examined,  primarily  in  biological  applications.  A 
survey  of  the  field  is  covered  la  an  excellent  review  by  A.  W,  Nineham*.  Through 
information  contained  in  this  survey,  2-{4-lodophenyl)*J-{4-oitT«ph*oyl)-5-phenyl» 
tetraaolium  chloride**  (HI),  and  2-{5-methyIthlaaol*2-yIJ-J,  S-dipbenyltetraaolium 
bromide***  (IV)  were  selected  for  study  because 


they  are  reported  to  be  more  stable  to  light  ard  are  reduced  to  fnrmasans  that  art 
more  highly  cole  red  than  those  from  triphenyltetraxollum  chloride.  For  example, 
the  thlasol -substituted  tetrssole  1*  said  to  h»  stable  to  sunlirht  wheti  deposited,  on 
paper  from  0.  I  per  cent  solutions  containing  sodium  bicarbonate.  Tetraaolium  salts 
normally  do  not  exhibit  thie  stability,  and  light  converts  them  to  the  formaton*  and 
other  highly  colored  products.  Thus,  2,  3(2,  2'-diphenylene)-5-pbenyltetraxollum 
chloride  hae  been  isolated  from  (he  photo  oxidation  product*  of  triphenyltetrasollum 
chloride. 


FUTURE  WORK 


The  development  of  tests  for  the  detection  of  V-agents  through  their  phoephonata, 
amino,  and  thiol  (unctions  will  be  continued  along  the  lines  that  have  been  established 

JJJ.  355(1*55). 

•“Scl'ac*.  aU  385  (1450). 
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U  pracodtag  pro|r«n  ra  porta,  TWaa,  Udltlestl  atforta  will  b«  mU«  N  layrow  Ik* 
datactor  crtynu  ui  taat  papara  Ut«4  a*  UicMtr'l  ha.fona  oxlma  lytteJl,  Tba 
«uck  far  mar*  •  labia  oxlma  raagenta  will  bo  (ocuaad  primarily  aa  tk  ortho-leomar 
of  MMK-O  ui  iKa  DIA-UMK-O  hybrid  llUilrtMi  aarllar  la  thin  report.  la  tka  pro-  ' 
aaat  atala  o 1  derriopment,  guinom  moaoxlmaa  do  not  appaar  to  hold  much  pramtaa  ta 
raagenta  (or  tha  detection  of  V-  or  G~ng«nte,  and  work  oo  thia  phaaa  a(  tba  program 
will  ba  dlaeootlnoed.  Evaluation  ol  tha  modlfitd  Dragaodorff'a  reagent  ayetam  wilt 
Inc  Id  da  aaalyala  o(  tha  watar  aolubla  and  laaotuhta  phaaaa  ot  tha  roagaat  aa  wall  aa 
complata  anal ye in  ol  tha  final  color  body  darivad  from  ita  ra action  with  a  tertiary 
amino.  Attampta  will  ba  mada  to  atahillaa  tha  modliiad  DragendorU'a  reageat  con¬ 
taining  potaaalum  iodtda.  Stadia  a  oo  haloganatad  qulnonaa  wilt  ba  dime  tad  toward  haw 
and  morn  aaoaitiya  raagenta. 


Tba  taaa  ol  acid  indie ato ra  far  tba  datactioa  ol  V-  or  G-agaala  or  Mr  degrada- 
tioo  product  a  La  tha  praaaoco  d  dacoataminanta  haa  not  glvtn  encouraging  raaulta. 
Conaegoeally,  olhar  maana  ol  datactioa  will  bo  puraued,  At  tha  praaaat  time,  tatra- 
aollom  a  alt  a  warrant  inmatigatlon  (or  tha  datactioa  ol  V-agaata.  In  exploratory  taata 
with  aolatlooa  ol  EA>170I,  triphenylcatraaollum  chlorldo  and  Blua  Tatraaollom  gam 
tha  cormapoadlng  rad  and  Man  formaaana,  praaumably  by  raactlon  through  tha  thiol 
function  of  tha  agant.  Among  tha  probabla  dtaadvantagaoua  proparttaa  of  tetraaolium 
aalta,  lack  ol  apaclflclty  and  Ina lability  to  light  would  limit  thotr  uaefolaeaa  aa  raaganta 
for  the  datactioa  ol  V-agaata.  However,  Nlnaham'a  ravla w  on  formaaana  and  tatra- 
sollura  aalta  cltaa  aevnral  tatraaolaa  that  appaar  to  srtrcsmt  thaaa  daftctaaclaa.  Ot 
thaao  2'|4-todoI>)>anyl)-Xd-aitrophan]rl)-3-phanyl  tatraaoUum  chlorldo  and  2-{S-m«thyl- 
tkUaol-2-yl)-),  S-dtphanyltatraaollum  bromtda  arill  ba  praparod  and  axaadaad. 
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STUDr  OF  THE  NATURE  OF  THE  REACTION  OP 

HALOCEN/*~ED  QUINONES  WITH  AMINES 


Reactions  of  Chloranil 

Speetrophotometrlc  Investigation  o f  tha  color  development  arising  from  th« 
roactlon  of  I  a  10**  molar  solutions  of  triathylamlna  and  chloranil  In  chloroform  baa  . 
shown  that  tba  rata  of  color  formation  at  room  tamparatura  ia  quits  slow.  Evan  at  tha 
and  of  5  days  tha  color  producing  reaction  was  Incomplete,  although  tha  rata  had  slowed 
down  appreciably  after  24  hours.  Doubling  tha  triathylamlna  concentration  (to  2  a  I0“* 
molar)  and  heaping  tha  chloraall  concentration  tha  same  (1  a  10**  molar)  Increased  tha 
optical  density  of  tha  solution  at  tba  and  of  24  hours  by  a  factor  of  about  1.7.  Reduction 
of  the  triathylamlna  concentration  of  4  a  10'*  molar  at  tba  same  chloranil  concentre* 
tion  (I  a  10'*  molar)  decreased  tha  optical  density  at  tha  and  of  24  hours  by  a  factor  of 
0.4.  Further  reduction  of  tha  triathylamlna  concentration  to  2  a  10**  molar  and 
1  a  10**  molar  resulted  la  no  measurable  blue  color  formation.  It  la  possible  that  at 
these  lower  levels  of  amine  concentration  there  was  sufficient  acid  formation  from  the 
chloranil  or  chloroform  Co  convert  the  amine  to  its  hydrochloride  salt,  thus  preventing 
color  formation. 

Attempt*  wore  mads  to  accelerate  the  amine  •chloranil  reaction  by  the  use  of 
mercuric  bromlda  and  tha  stsrlcally  hindered  bases,  2,  6-luttdlne  act  qulnaldlne. 

None  of  these  approaches  proved  successful.  In  fact,  use  of  mercuric  bromlda  pre-  - 
vented  the  visible  formation  of  tba  color  body  for  several  hours.  Only  after  a  pre* 
cipltata  formed,  presumably  of  mercuric  origin  was  any  color  formed. 

The  system  dimethyl  an  Ulna  •chloranil  In  chloroform  was  briefly  Investigated. 

Tha  color  body  formed  quite  rapidly  ia  this  case,  but  requirad  a  high  concentration  of 
tha  amine,  approximately  1/10  molar,  to  bo  meaaurable. 


ration  of  Cray 


MMK-O  and  EMK-O-Zlnc 
Thiocyanate  Crayona 


Zinc  thiocyanate  normally  enhances  deterioration  of  Mlchlsr’s  ketone  oximes, 
so  that  best  results  wars  obtained  by  Incorporating  these  agents  into  separata  powders. 
By  blending  the  stock  powders  immediately  before  pressing  Into  Crayons,  and  elimina¬ 
ting  the  amall  amount  of  water  that  ia  normally  added  as  lubricant,  pala  yellow  crayons 
with  good  writing  qualities  wars  obtained.  The  composition  of  a  typical  MMK-O  crayoa 
formulation  Is  ahown  on  page  lit 
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Pwjtf  A  . 
Michltr'i  ketone  o*Lm*  (MMK-O)  ' 
Chalk  powd«rl*^ 

'  Powder® 

Zinc  thiocyanate 
Chalk  powderW 

(4  peeaf  aa-d^wytl*  ebka  MiJIart  —pa  § 

Meu  Tat.  Mi  T. 


1.0  part 
4.0  parta 

1.0  part 
4.0  parta 

itfMa^aHaltCa, 


Whan  oxtma  stabiliser*  wara  ahdlal  they  vara  incorporated  along  with  the oxime  la 
Powder  A.  In  such  case*,  that  amount  o I  chalk  uaed  »u  diminished  la  proportion  to 
tha  amount  of  atabiltsor  uaad,  uaually  0.2  part.  Thus,  Powdar*  A  and  B,  wara  pra 
pared  aaparataly  by  grinding  the  daaignatad  iagradiaata  ia  a  mortar.  Tha  atock  pow 
dara  that  raaultad  wara  intarmiaad  without  grinding  and  warn  finally  praaaad  into 
crayona  uaing  a  7/ 16-inch  aplit  mold  under  a  praaeare  of  31, 400  pound*  par  aquara 
lack. 


Preparation  of  Reagenta 


Sodium  Salt  of  laonitroao-4- 
Dimathylamlnoacetoph*nona 

To  a  aolution  of  2  g.  of  *  odium  ia  30  ml.  of  absolute  alcohol  waa  ended  with  Ice- 
watar  cooling  and  ewtrlLag  10. 3  g.  of  n-butyl  nitrite.  To  this  mixture  was  added  10  k. 
of  4-dlmethyIaminoaeetophenoaa  and  about  10  ml.  more  of  alcohol.  Altar- standing  at 
room  temperature  (or  2  days,  tha  miatura  was  heated  oa  a  ataam  bath  for  1  hour;  this 
treatment  changed  tbs  appearance  of  tha  solid  lump*  of  unreacted  ketone  and  the  de¬ 
sired  product  precipitated  a*  a  tan  powdar.  This  product  was  collected  by  euction  | 
filtration,  washed  thoroughly  with  other,  and  air  dried;  yield,  4.2  g.  (63  por  cent)  of 
tha  sodium  salt  of  t -d  lme  thy  lam  inoi  *c  ait  roeoacetophe  none. 


2 -Dime  thyUm  Inoar  etophe  none  Oat  me  i 

The  reaction  of  N,  N-dlmethylanUin#  with  acettc  acid  and  phosphorus  pentoxide  to 
form  4-dlmethylamlnoacalophenotwe  also  yielded  a  lower-boiling  yellow  oil,  b.p.  126* 
at  16  mm.,  the!  corresponded  to  2  -dime  thy  lam  Inoacetophenon***.  Oximatioa  of  the 
oil  was  aecomplishad  by  reaction  with  1  moi*  excea*  of  ire*  hydroxyl  amine  In  alcohol 
at  room  temperature  for  about  20  hour*.  Concentration  of  the  roactlon  mixture, 
cooling,  and  dilution  with  petroleum  ether-ethyl  ether,  separated  the  oxime  as  whits 

'Htacfcim.  T.  Owm.  See..  U»<I*S*. 
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gramelar  crystal*.  Apparently,  preparation  of  the  hydron/lamine  aolutVon  from 
hydrosylamlne  hydrochloride  and  potaaaiiun  hydroxide  Ufl  <  eneidorabW  in^rrtaa  et 
fcydroxylamlne  salt  la  solutloo,  tar  the  ketone  product  mat  tad  over  a  wide 
(g4  to  J4J*C.).  The  aalt  waa  liberated  by  dissolving  the  crude  oxime  in  «a.i,  fc.al.ng 
tbs  aolutloa  atron  jl  y  alkaline  with  a  odium  carbonate,  tad  ramming  the  oil  that  e-i*ta- 
ally  aolldillad  upon  cooling.  Reeryatalllaattoa  of  tha  inclma  If  addition  of  w»*cr  o~  a 
cool  ad  athyl  alcohol  solution  of  tha  cruda  product  a*:.»>ratad  *«fcite  needlci,  m-p. 
M-M.S’C.  (UU,  m.p.  84‘C.K 
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N-Acetyt  Auramlna 


A a  indicated  la  tha  Tantk  Monthly  Prog  rasa  »a»r t,  preparation  of  H-arartr* 
auramlna  following  tha  procedure  of  Sampar*  gava  pillow  crr-nnlline  material  that 
ra acted  ae  reported,  bit*  molted  at  115  to  U7*C.  Instead  of  tit.*  reported  value  vf 
piT  Elemental  analyala  of  tha  experimental  ipKlmia  war  made  and  the  vaT-rea 
obtained  for  carbon  hydrogen  and  nitrogen  are  L>  gxd  a* reerr  ill  with  those  calculated 
for  N-aeetyl  a ur amine.  Hence,  U  waa  concluded  tbi  t  either  t*  •  r_-!tlng  point  reported 
by  Sampar  la  In  error,  or  tha  two  compounds  are  itructural  k  osiers. 

Anal.  Calc'd.  for  Cj^HjjNjOi  C,  71.  76;  H,  7. 5f;  If,  1J.W, 

round:  C,  73.41}  H,  7.22s  H,  13. SO, 
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V-IT-V  C;  VA“,EH  GOVERNMENT  OR  OTHER  DRAWINGS,  SPECIFICATIONS  OR  OTHER  DATA 
ViV/iVED  FOt*  ANT  PURPOSE  OTHER  THAN  IN  CONNECTION  WITn  A  DEFINITELY  RELATED 
GOV7RU  Hi:NT  PROCUREMENT  OPERATION,  THE  U.  a  GOVERNMENT  THEREBY  INCURS 
HO  RESPONSIBILITY,  NCR  ANY  OBLIGATION  WHATSOEVER;  AND  THE  FACT  THAT  THE 
GOVERNMENT  VtAY  HAVE  FORMULATED,  FURNISHED,  OR  IN  ANY  WAY  SUPPLIED  THE 
SAID  DRAWING!  ,  SPECIFICATIONS,  OR  OTHER  DATA  13  NO>fO  BE  REGARDED  BY 
IMPLICATION  CR  OTHERWISE  AS  IN  ANY  MANNF"  Tr.fi-: HOLDER  OR  ANY  OTHER 

PERSON  OR  CORPORATION,  OR  COMETF ''■.*>? OR  PERMISSION  TO  MANUFACTURE, 
U38  OR  SEIX.  ANY  Pl"^ 

*  n  • 


-  MAY  IN  ANY  WAy.JST.  FLOATED  THERETO. 
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